
Tetruht&c~ Vol. 43, No. 14. pp. 3257 to 3261. 1987 
Printed in Great Britain. 

oo40-4omp7 53.00+.00 
(B 1987 Pergamon Joumh Ltd. 

ERCMINATFll UNSATGRATED ACIDS FRCM THE MARINE SPONGE X&$mil/j se. 

Shulamit Hirsh, Shmuel Carmely and Yoel Kashman 

Sackler Faculty of !&act Sciences, School of Chemistry 

Tel Aviv University, Ramat-Aviv, 69976 Tel-Aviv, ISRAEL 

(Received in UK 22 May 1987) 

Abstract - Six brominated unsaturated polyenynic C , Cl and C -acids have 
been isolated fron the marine sponge Xestos a ia p ., gollect&t in the 
straits of the Gulf of Eilat (the Red Sea , M their structure elucidated 

) p i 8 

by spectroscopic methods. The lH and 13C resrauurce lines of four ccapozmds 
were fully assigned by means of homonuclear shift-cnrrelatian ZD-NMR (CGSY- 
45) erperiments,end in one case also by heteranuclear CR-correlation spectra. 

A recent publication on the isolation of 16-bromooctadeca-9(El.17fEl-dien-7,15-diynoic acrd 

from the sponge @2tggggDgrp &studinaLlg (collected near Tovnsville, Australia)’ brought us 

to report on our findings of six brominated polycnynlc acids from a Xgstosoongr$ 29; collected 

in the straits of the Gulf of Eilat (the Red Seal. 

Flash chromatography of the petroleum ether and dichloromethane extracts of the freeze- 

dried sponge resulted in an acidic fraction vhich vas methylatsd with CH2N2 to give the 

corresponding methyl esters. HPLC of the latter methyl esters on a porasil A column eluted 

with cyclohexane/ ethylacetate (9:ll revealed at least sixteen compounds out of which ve 

purlf ied six brominated unsaturated esters (lb-gbl. The maJor compounds (1, 3 and 61 could 

also be isolated directly as the free acids by repeated chromatographies of the crude extract 

on Sephadex LH-20 and 9111c.a gel columns. 

Characteristic for all compounds, except for one (El, vere acetylene absorptions in the 

IR-spectrum (around 2200 cm 
-1 1 and the multi-coupled resonance lines of vinyl protons sited on 

conJugated double bonds in the 5.5-6.6ppm range. All methyl esters vere found to be unstable 
0 

and their handling required special precautions. 

Characteristic 
1 
H and l3 C NRR data of the various unsaturated functionalities which are 

embodied in one or more of compounds 1-S are summarized in Figure 1. The proton NRR lines vere 

fully assigned by double irradiation experiments and hoaonuclear shift correlation 20 ‘H-NM? 

tCO.SY-451 spectraa. The latter experiments served not only for the line assignment of the 

unsaturated moieties but also for the determination of the methylenc links between the 

functIona sites (Figure 2). 

A typical COSY-45 experiment is shown in Figure 3 for compound 2. (e.g. see the double 

quartet of H-11 at3 2.12. JIO 1l a Jll 12 = 7Hz and Jg l1 = 1.5Htl. The six acids vhich vere 

fully characterized are: 16-bromo(SE,17El-octadeca-9,17-dien-7,15-diynoic acid(i), 16.16- 

dibromo(9El-octadeca-9,17-dien-5,7-diynoic ac~d~~~,l6-brono~7E,llE,l5E~-hexadeca-7,ll,l5-tr~en- 

5,13-diynoic acid(J). 16-bromo~7E,11E,152~-hexadeca-7,11,15-tr~en-5,13-d~ynoic acid(41. 16-bromo 

(7E,lSEl-hexadeca-7,15-dien-5,13-diynoic acid(s) and 9,9-dibromonona-6-enolc acid(g) (Figure 2). 

*Due to the unstability of the methyl esters, the relative isolated amount of the acids are by 

no means their ratio in the sponge. 
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w I. The functionalitter of conpounds k-8. 

The values of moleties &,@ and E are according to coapound 1. Q and li: according to compound 2, 

E according to conpound 2 and p according to compound a. The above values, vrth~probable small 

deviation, are good representatives for the ldentlfxcation of these sites zn other compounds. 

Compound 1 ClBHz3Br02 possesses the partial structures A-C (Pap. 1) vhich are embodied in 

an octadecanokc acid. ** The structure of 4 vas unequivocally confirmed by a COSY experlnent 

and also by CH-correlation and HETCOSY3 experiments. The latter tvo l x9eriments enabled the 

full carbon line l sstgnmcnt (see Experxaental). Compound & vas found to be identxcal vrth ths 

19-bromooctadeca-9~E),l?~Ef-dien-7,15-diynoic acid isolated from ~@&@2@@~@~~ fQQfgg&+~~.~ 

The methyl ester of a second C18-acid. compound pb, CIgH2J3r202 possessea the typacal 

fine structured UV absorption of an endiyne ehrorophore4 (partial structure g, Figure 11. The 

‘l-l-NhR data of 2 <Figure 11 confirmed uncqwvocally aoiety D LJ4 9 = O.?Hz) and also the two 

termIn> of the molecule, that IS. the existence of the carboxylii site & on one end and the 

l,l-dlbromovinyl terdmus on the other end. The latter moiety was clear from: (a) the absence, 

m the N)(R spectrum of 2. of other end groups except for & and the observation, on the other 

hand, of a trIplet of a vinyl proton (H-17) and (b) a Br2C*CHCHZ+fra@aent (e/e 197/199/201 vrth 

relative intenszties of i,?,l) m the aasr; spoctrur. A COSY-45 experieont (F’iQure 3) assigned 

all the protons of the molecule and detemlned, thereby, the mutual relationship of the three 

funclional~tles &. &F tFl@ure 21. Co&pound 1 1s unique anon@ the known marlbe fatty acids for 

its dibromovinyi terminus. 

__________ 

**Carbon cherzcal shafts of tSppm and 32pp~. tfor propargylac and ailylic methyienes respec- 

tiveiy), assisted vlth the deteroanation of the number and ratio of uthylenes adfaceant to 

double and/or triple bonds. 
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EuuLQ 3. A partial COSY-45 spectrum of compound 2 
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‘lb NKR data of the third compound (2) Cl7HlQBr02 (the methyl ester) suggested three 

partial structures 8, B and r (Figure 1). which were confirmed and linked together, as shown 

in Figure 2 , by a COSY-45 experiment (See Experimental for the full N.jlFt data). 

The fourth compound 4 vas also a Cl6-acid, C17H19Br02 (the methyl ester) and vas found to 

be, as it turned out, an isomer of compound 3. The only difference between compounds 3 and 4 

was in the configuration of the bromovinyl terminus, that is, LIE in 3 and lsz in 4 (315 16 = 

14Hs and 7.5Hz respectively); compound 4 is therefore conrtructed-from functionalitier 8,B and 

p (Figure 1) as was confirmed by a COSY-45 experiment. 

The fifth compou’nd (51, C17H21Br02 (the methyl ester) which was obtalned in minute 

quantities only tea. 85% pure) was found to be assembled from the same three functionalitles 

as in compound 1, namely, sites 8. B and E. However, compound 5 is a Cl6 rather than a Cl8 - 
13 

acid as confirmed by partial C-N?IB data (resonances of the protonated carbons only as 

measured from a polarization transfer experiment) and a COSY-45 experiment. 

The last compound (5) C10H16Br202 (the methyl ester) is a nonanoic,_acid possessing the 

carboxylate end & on one side and the dibromovinyl terminus E on the other. The structure of 

compound 5 was confirmed by mass spectrum and carbon-NM?. Isolating of the latter acid is of 

interest from the biogenetic point of viev as compound s might be a naturally oxidative 

degradation product of the Cl8-acid 2. The various compounds were found to possess moderate 

antibacterial activity against B, 2Bg!&r2 (the best HIC value, 25 u‘glml, belng observed for 

compound 3. 

EKBQLiBgClt8l 

IH Spectra were recorded on a Perkin-Elmer Model 177 spectrophotometer and UV spectra on 

a Varian Cary 219 spectrophotometer. N?lFt spectra (in CDc13 or C6D6 vith TM.5 as internal stan- 

dard) vere obtained with a Bruker Ah-360 spectrometer equipped vith an ASPECT 3000 computer. 

Mass spectra were recorded with a Finnegan 4020 quadrupole spectrometer equipped with a data 

system. Ionizing conditions for EI were 23-26eV and for CItNH31 70eV. 

Isolation of acids 1-6 from Z(g&gEggBgj3 29; The sponge was collected in the straits of 

the Gulf of Eilat in July 1984. Freeze-dried material tSOgr1 was ground and extracted with hot 

petroleum ether and then vith CH Cl to give after evaporation 2g of viscous 
2 2 

dark oil. Re- 

peated flash chromatographies on a silica gel-H column eluted with petroleun ethsr-ethylace- 

tate and Sephadex LB-20 eluted with chloroform-hexane 7:3 afforded compounds 1. 3 and 6 (58.10 

and 10 mg respectively from ca. lg of extract). 

Semi-purified extract (5OOmg) in ether (after tvo flash chromatographies on a silica gel- 

H column1 was treated with a solution of CH2N2 in ether. The crude methyl esters were flash 

chromatographed as described above and then separated on a silica-gel 60 4mm ID HPLC column. 

(Compound ib. 100mg; compound 2b, Smg; compound zb, Song; compound 4b. 2mg; compound 5b. 2mg; 

compound cb. 2091. 

Compound 1: CIh.5 m/e 37.0/368t14+NH4+I. Elkl.5 271tll-Br’); ~maxt14eOHI: 235nmtl83001; V 3100, 

2500br.2220.1715cm -‘; SH(CDC13): 6.57d~H-18,14~~~,6.17dt~H-17,14,2.2H~~,6.02dt~H-10,~~~8,7.8H~~. 

5.46brdt~H-9.15.8,1.6Hz~.2.32t~H2-2,7.5Htl,2.28m~H2-6~.2.26m~H2-l4~,2.O9m~H2-ll~.1.63quln. 

~H2-3,7.5Hz~,l.6lbrs~H4-4,5~,1.49brs~H4-12,13~;~C~C~13~:179.7s~C-1~,142.8d~C-10~,l18.Od~C~l7~. 

117.1d~C-18~.110.3d~C-9~,92.7s~C-15~,88.5s~C-7~,79.3s~C-8~.77.5s~C-16~,33.9t~C-2~,32.3t~C-11~. 

28.4t.28.3t~C-12,13~,27.9t,27.7t~C-4,5~.24.2t~C-3~.19.2t~C-8~,19.16t~C-14~. 
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Compound 28: CIRS mle 447/445/443(1[H+,methyl es1er),387/385/383(BR~-C H 0 l;Amax(heptanel:241 

~3000,,254~4900~,26a~6900~,2a4~5700~~;~mpx 2900,2220,1730,1100cm 
-12 4 2 

; $R(CDC13): 6.37dt(H-10, 

i6.O,7.1Hz~,6.27t~H-17,7.2Hz~,5.47brd~H-9,15.9Hz~,3.67s~H3-OWc~,2.4at~H2-2,7.4Hz~,2.37dt~H2-4, 

6.9,0.7Hz3.2.1aq~H2-16,7.2Hs~,2.12dq~H2-ll,7.l,l.5Hz~,l.95qu~n.~H2-3,6.9Hz~,l.4Om~Ha-l2-l5~; 

~C~CDC13~:175.Os~C-1~,14a.Od~C-10~,139.ld~C-17~,109.Od~C-9~,a9.0s,a2.2s,74.5s,66.9s~C-5.6.7,a~. 

5l.6q~OCH3~,32.9t.32.at,32.2t~C-2,ll,l6~,2a.5t~x2~,2a.2t,27.4t~c-l2,l3,l4,l5~,23.4t~c-3~, 

18.6t(C-41. 

-1 
Compound Sk: A (heptsne):268(70001,253(5500),247(3000Inm;\) :2900,2390,1750,1600cm ; max Pax 
~H~C6D6~:6.56d~H-l6.l4.1Hz~,6.25dt~H-15.14.1,2.2Hz~.6.15dt~H-a,15.9,7.lHz~,5.4abrd~H-7,l5.9H~~. 

3.66s~H3-OWe~.2.50t~H2-2,7.4Hz~,2.40t~H2-4,6.9Hz~,2.3Odt~H2-l2,6.9,2.2Hz~,2.O5m~H2-9~,l.9aquln. 

(HZ-3,7.1Hz1.1.55m(H2-llI,1.4am(H2-10); ~C~CDC13~:147.7d~C-a~,ll7.6d~x2~~C-15,16~,lO9.7d~C-7~, 

51.1q(OCH3).32.7t(C-21,30.4t(C-91, 27.94t,27.92t~C-10,11~,23.8t~C-3~,19.4t,19.1t~c-4,12~. 

Compound BB: CIRS 33l1329/327~~*~,299/297/295~~t-CH30H~.2l7/215~BrC~C-~CH2~6-C0*~,la9/la7 

~217/215-C0~,135~217/215-HBr~,107~1a9/1a7-HBr~.93,71; )r ,sx(MeOHI:242(2100).205(45001;3max: 

3700,3000br,1700cm -1; sH(CDCl3):6.3at(H-8.7.2Hz),2.35t(H2-2,7.4Hz).2.23q(H2-7.7.2Hz).1.64quln. 

(H2-3,7.3HzI,1.34brs(H6-4,5,6);SC of ~(CDCl3):l3a.3d(C-8),l1a.as(C-9),33.Ot(C-2),32.4t(C-7), 

29.4t.28.4t, 27.3tcc-4.5,6).24.2t(C-3). 
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